Sustainability has become an essential part of the construction industry within the last decade. Manufacturers have changed products and production methods in response to this clarion call. Masonry materials exhibit many attributes that make them excellent choices based on sustainability criteria. These are expounded on by masonry material manufacturers and their associations, but do they match the opinions of others in the construction industry? A review of current statements and publications from masonry material manufacturers' websites provides an idea of what the masonry industry thinks of the sustainability of its products. In addition, websites of national associations representing masonry materials were examined to determine how the masonry industry is responding to the desire for more sustainable materials and buildings. Authors of papers at the World Sustainable Building Conference (SB11 Helsinki) provide access to their viewpoint of masonry as a sustainable material. This thirdparty collection represents how other members of the design and building industry view masonry. Those two viewpoints do not always coincide. The masonry industry faces several challenges to maintain its preeminence as the provider of sustainable materials.
INTRODUCTION
Of course masonry is a sustainable material! At least it certainly was in the beginning. Stone was collected and used nearly as is. The oldest manufactured construction material is brick and they were made at the jobsite. Sun and wood (renewable, non-fossil fuels) dried and fired these brick. Cementitious materials for mortar were made from oyster shells, easily obtained limestone and pozzolans from volcanic ash, all gathered nearby. Ground brick was also used, recycling a waste product. Sand came from nearby streams. Concrete masonry units were first known as "cinder block" because they were made from those recycled waste products. The oldest extant buildings are masonry and are arguably the most sustainable.
But production of units and mortar materials became more efficient. Brick plants were located near clay and shale deposits. Cement companies built large kilns near layers of limestone. New fuels were used, often non-renewable. With a desire for aggregate with more uniform properties the cinder was replaced in concrete masonry with manufactured aggregate. Better roads and trucks permitted longer shipping distances. A siding for rail shipping became a necessity for a manufacturing facility. Now we have additional considerations for manufacturing and delivering masonry materials. Requirements for buildings related to sustainability and to reduce the impact on the environment have been adopted by law or by practice in virtually all developed countries. The actual regulations or sustainable rating of components or buildings vary somewhat, but they do influence the selection of construction materials and the specific product or unit considered. Green is everywhere.
Certainly the masonry material manufacturers have responded to this demand. Manufacturing facilities have been enhanced to use less energy and increase production with less material loss. Recycled materials often replace conventional virgin raw materials. New types of units, made primarily from recycled materials and with new processes, vie for acceptance. Renewable energy has supplemented or replaced fossil fuels. Unit configurations have been changed and components reduced in size to require fewer raw materials. Depleted quarries and mining sites have been returned to functional sites for office parks, recreation, residential development and wildlife sanctuaries.
We must also pay attention to how masonry buildings are considered in these sustainability requirements. The effect of thermal mass in reducing energy consumption must be properly utilized. Inherent fire resistance and lack of refinishing exposed surfaces reduce the need for other materials. Structure, enclosure, finish, insulation and fire protection are available in one material. Proper credit to the longevity of masonry buildings must not be ignored.
MASONRY INDUSTRY OPINION OF SUSTAINABILITY OF ITS PRODUCTS
The manufacturers of masonry materials know that they must continue to expound on the sustainability virtues of their company and many of their websites include statements related to company actions in this area. Companies also tout the green properties of their products. Some representative examples from a variety of countries and materials are:
Source:
http://www. In order to obtain more firsthand information on sustainability and the masonry industry a series of questions were sent to national masonry material associations. Many responded with a reference to their website, thus the preceding list of website content. Associations from only three countries responded. The questions and responses are given in Table 1 . 
Is more emphasis placed on the masonry unit or the wall assembly?

Concrete Masonry Association Argentina
It is a common mistake to place the unit on the same level of the wall assembly.
Concrete Masonry Association
United States
Suppliers of a given material are primarily focused on the sustainability attributes of their own material.
Clay Masonry Association Austria
It is our strategy to shift more from a product related approach to a system related approach, which means functional units, 1 m 2 of wall. We now and promote concepts for houses.
Do governmental regulations for sustainable construction recognize the properties of
th International Brick and Block Masonry Conference
Florianópolis - Brazil -2012 masonry (such as thermal mass, longevity, reduced maintenance, etc.)
Concrete Masonry Association Argentina
Not in Argentina. The governmental regulations are very weak but the province of Buenos Aires has issued a new regulation about the thermal mass performance of a public or private housing with the only objective to reduce energy consumption.
Concrete Masonry Association United States
Only to a degree. The U.S. building codes do recognize thermal mass by requiring lower R-values for prescriptive compliance options. However, complicated modelling is rarely conducted that might allow mass properties to truly be used. Longevity is not recognized. The new International Green Conservation Code is attempting to consider longevity, but has not yet arrived at a reliable method to achieve and to satisfactorily document.
Clay Masonry Association Austria
We have to fight to bring our aspects into legislation and standardization. We have just launched a research project about longevity and service life time. There are many studies proving the benefits of high thermal mass construction, especially in summer time.
What do you see as the most vulnerable aspect of masonry with respect to sustainability?
Concrete Masonry Association Argentina
For clay masonry it is the CO2 liberated in production. This is not the case of concrete masonry
Concrete Masonry Association United States
For concrete masonry, negative perceptions regarding CO2 emissions associated with cement manufacturing when carbon footprint is used as the method of evaluation -especially when shorter life spans are used in such evaluations. Life-cycle attributes, our best messaging point, is not documented well enough into evaluation systems to enable the industry to recognize its full potential. Black-box LCA software programs, based on outdated or average data, may not put the best foot forward for masonry systems. Over-reliance on R-Value-Variables affecting energy usage in buildings is not well understood. Most designers regress to simplest compliance options deferring to higher R-value systems.
Clay Masonry Association Austria
For us the most important aspects of sustainability of clay construction products are:
• 
SB11 AUTHORS PAPERS ON MASONRY
The World Sustainable Building Conference (SB11 Helsinki) was held in October 2011. It addressed new opportunities for improving quality of life, mitigating the effects of climate change and making new business. During four days 310 oral presentations were delivered and 200 posters shown. While papers addressing masonry were not a specific topic of the themes or forums, masonry was frequently mentioned. This often occurred because masonry is ubiquitous. Masonry was frequently used as a basis of comparison for performance criteria or was part of buildings discussed in case studies.
The following topics and statements in SB11 papers provide an insight as to what designers and planners think of masonry's sustainability. For each sustainability topic the papers are identified as being favorable to (Positive) or against (Negative) the use of masonry. In some papers both positive and negative attitudes were included. These are identified as Neutral. Search words to locate papers were: adobe, brick, concrete block, masonry, mortar, stone. Ozuna, & Rivera (2011) 
CHALLENGES TO THE MASONRY INDUSTRY AND CONCLUSIONS
There is not complete agreement between the manufacturers and the designer on sustainable topics. The msonry industry must continue to emphasize its sustainable virtues.
Life Cycle Assessment programs have been written without much input from manufacturers on parameters used in production and construction. The masonry associations should gather these data and make them available.
Life Cycle Assessment and Product Environmental Footprint criteria should include as many damage categories as possible in the analysis.
Designing buildings for the longest life span will improve the environment and benefit masonry. Encourage green building rating systems to include durability in their criteria.
Thermal mass does not fare well in comparison to more insulation. Mass costs more to install and may need occupant assistance for best use.
Passive means of energy efficiency, often in combination with, newer control strategies, such as Photovoltaic panels or active facades, provide opportunities for masonry. Designers often ignore a more traditional, less expensive approach when looking for the next best thing.
Utilization of mass in an energy analysis is not easily accomplished and should be addressed. Case studies indicate good performance of high mass buildings.
Masonry materials are easily recycled and using recycled materials to produce masonry materials is an accepted approach.
